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GPS Automated Travel Diary (GPS-ATD) Enhances Travel Behavior Surveys 

Output — Deliver ten vehicular and ten personal GPS-Automated Travel Diary (GPS-ATD) 
units. Delivery: December 2006 

Benefit — The GPS-ATD minimizes user burden during household travel surveys, while 
providing accurate, reliable, and spatially dense traveler behavior information at a significantly 
reduced cost. This improved traveler behavior information will enhance travel demand 
modeling, transportation management, and land use planning. 

AHMCT researchers, in conjunction with the Caltrans Division of Transportation System Information, are 
developing a prototype GPS-Automated Travel Diary (GPS-ATD) to replace traditional paper-and-pencil and 
computer-assisted approaches for travel surveys. The GPS-ATD minimizes the user burden during longitudinal 
travel behavior surveys, while providing accurate, reliable, and spatially dense traveler behavior data at a 
significantly reduced cost. 

Why We Are Pursuing This Research 

Household travel surveys directly measure traveler behavior 
at the level of the individual, and provide for a better 
understanding of the factors that influence personal travel 
behavior. These data are critical in: 
• developing travel demand models and forecasting future 

demand, 
• measuring and understanding trends in population 

behavior, 
• assessing the impact of changes in transportation policy 

or the transportation system. 

Previous surveys used paper-and-pencil diaries to obtain 
traveler information. This approach has well-known 
drawbacks, and is not suited for long-term mobility pattern 
observations. It does not capture detailed  route choice  
information. Moreover, multi-day personal surveys often 
suffer from survey fatigue and low response rates typical 
with longer durations. It is common for respondents to 
under-report or provide incorrect data due to poor memory, 
misunderstanding instructions, or carelessness. For example, 
short infrequent trips that occur during the day are most often 
not reported. 

Therefore, a new method is needed for comprehensive, 
highly automated, and efficient data collection for individual 
travelers. Many factors can contribute to a driver’s decision 
for choosing a particular route. A system which can monitor 
traveler location, time, speed, and current and next task is 
required. Surveys should be carried on for a long duration 
while maintaining survey data accuracy and minimizing 
burden on the respondents. The GPS-ATD project is 
addressing these needs, and the resulting system will support 
the next Caltrans longitudinal travel behavior survey in 2010. 

 
Figure 1 – The GPS-ATD prototype in development 

What We Are Doing 

AHMCT researchers are developing both vehicular and 
personal GPS-ATD systems to support comprehensive 
traveler behavior studies. The GPS-ATD will provide an 
intuitive user interface to capture the trip activity information 
(trip purpose, travel mode, etc.), with minimum user input 
(active, passive and hybrid mode). Each survey participant 
interacts with their own personal GPS-ATD, and information 
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is automatically coordinated between personal and vehicular 
GPS-ATD units via wireless handshaking. The system 
captures and logs data from the GPS receiver, allowing 
subsequent identification of corridors, route lengths, and 
regional / inter-regional trips. Because of the advanced and 
tightly integrated design, the GPS-ATD can provide many 
additional capabilities beyond the previous methods in travel 
surveys: 
• reduce the user burden by automating data collection 

and reducing data entry, 
• provide activity-time-space relationships, 
• minimize under-reported trips, 
• capture all modes of transportation and mode 

connectivity changes, 
• record when car doors open which may indicate carpool 

passenger entering or exiting, 
• provide strong support for automated data analysis, 
• provide vehicle position during GPS outages using 

inertial sensors (vehicular GPS-ATD only), 
• provide second-by-second detailed vehicle position, 

speed, acceleration, and emissions information, 
• provide wireless synchronization, 
• and allow survey duration up to 30 days. 
The prototype is shown in Figure 1, with a system block 
diagram in Figure 2. The primary sensor is the GPS receiver. 
For the vehicular GPS-ATD, inertial sensing (MEMS gyro 
and accelerometers) is also provided to fill in the gaps during 
GPS outages and cold starts.  Audio output prompts the user 
for input as needed. To obtain emissions data and other 
vehicle sensor information, the GPS-ATD uses wireless 
communications to the car computer On-Board Diagnostics 
connector (OBD-II). All wireless communications is 
provided via ZigBee, a reliable, cost-effective, low-power 
global standard. All processing is provided via an embedded 
ARM processor. On-board storage is sufficient to support up 
to thirty days for a single survey. The system has been 
carefully designed to maximize battery life, and will operate 
for a typical full day’s use between charges. 

Current Status 

The prototype will be field tested by Caltrans with feedback 
incorporated into the system design. The prototype is being 
designed to be mass produced and deployable for future full-
scale household survey. The improved surveys will provide 
decision makers with current, accurate and reliable traveler 
behavior data at a significantly reduced cost.   In addition, 
the GPS-ATD will minimize user burden and provide 
activity-time-space relationships. 
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Figure 2 – Block diagram of the GPS-ATD 
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